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Abstract: Sexual stimuli are thought to be highly salient and have been shown to automatically attract
attention at the cost of processing other stimuli. We examined whether this effect was greater for men
and whether men would show a category-specific effect with greater effects due to female images
than male images. In two studies, participants performed a simple perceptual task while trying to
ignore a distractor stimulus that could have sexual or neutral content. As expected, sexual stimuli
produced a slowing of decision times under all conditions. The effect of erotic stimuli was greater for
men (Experiment 1) and was category-specific (Experiment 2) while the response of women was not
category specific (Experiment 2). However, all indices of distraction showed poor levels of reliability.
The results show that early automatic distraction from sexual images show both quantitative and
qualitative gender differences.
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1. Introduction

Stimuli that are emotionally or motivationally charged appear to gain privileged access
to processing resources in humans. For instance, in comparison to a non-threatening scene,
an image that depicts a threatening scene is found more swiftly [1], draws attention to its
location [2], and is more distracting to ongoing tasks [3].

While such effects appear to be well-established for stimuli reflecting negative events
(such as threats or disgust), evidence is gathering that such effects are also present for
positively valenced stimuli. The depiction of erotic/sexually related stimuli might be hy-
pothesized to be of motivational importance and show similar effects to those demonstrated
for negative stimuli. In turn, such techniques might then be used to examine individual dif-
ferences in the processing of sexual stimuli [4-6] including the possible use in the detection
of sexual deviancy [7-9]. As there is widespread agreement that men are more sexually
motivated than women [10] (though see Dawson and Chivers [11] for a more nuanced
approach) and more interested in sexual images [12], it seems obvious that such effects of
sexual images should be greater in men than in women.

1.1. Sexual Content Induced Delay (SCID)

Across a range of studies and paradigms, there is strong evidence that sexual stimuli
produce a “sexual content induced delay” (SCID). For instance, Geer and Bellard [13]
had participants decide if letter strings were real words or not (a lexical decision task).
They found that sexual words took longer to classify than control words (see also [14,15]).
The original explanation for these effects was that sexual semantic stimuli require more
elaborate processing than neutral semantic stimuli [16]. Thus, the original SCID effect
appears to be referring to the processing of the sexual words themselves.

Since these early studies, others have shown SCID-like effects are not confined to
semantic stimuli and can also occur when processing neutral targets in the context of sexual
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Experiment 1

stimuli which are irrelevant to the task. In a rapid serial presentation task (RSVP), it was
found that images with a sexual content interfere with the subsequent processing of a target
stimulus (the “emotional blink”) and that these sexual stimuli produce a greater emotional
blink than other emotional stimuli [17]. Imhoff et al. [18] used a modified version of the
Posner cueing paradigm but used cues that were either sexual or neutral in content. Whilst
they were unable to show any effects of the sexual content on the spatial allocation of
attention, they were able to show that sexual content slowed performance no matter what
the spatial relationship of the target and cue’s locations.

In this paper, we consider one task that has been extensively used to examine the
processing of emotional stimuli that is often referred to as the “parallel decision task”,
“choice reaction time task”, or the “emotional distraction task” (we will use the latter in this
report). The basic elements of the task (and the task used in the present experiments) are
illustrated in Figure 1. The participant is asked to perform a task (preferentially a simple
perceptual task, see Carretié [19]), in this case to compare the orientation of the two target
lines, and to ignore the image (the “distractor”). The task examines processes that are
“automatic” in the sense that the participant should try not to process this distractor image
(and this is clearly stated) in that it gives no indication of the location of the targets and
that it gives no indication of the response to be made. Note it differs from tasks such as the
RSVP task, where the participant must process the distractor images to determine they are
not the target.

Emotional Distraction Tasks

Experiment 2

Fixation
(500 ms)

Fixation
(1000 ms)

Targets and

distractor image
Targets and (150 ms)
distractor image

(until response)

Blank
(until response)

Figure 1. Illustration of the tasks in Experiment 1 and Experiment 2.

Codispoti et al. [20] used an emotional distraction task and showed that erotic dis-
tractors slowed the processing of the target stimulus. The results are thought to reflect
that erotic stimuli automatically attract attention leaving less resources to process the lines,
and hence the slower reaction times (also [21,22]), though an explanation in terms of both
neutral and erotic stimuli both initially attracting attention but that it may be harder to
disengage attention from the erotic stimulus would also explain these results.

This task, and its variants, were the subject of a meta-analytic review. Strahler et al. [23]
found that emotional distraction tasks (in their review Strahler et al. [23] refer to these
as “parallel decision tasks”), in comparison to other paradigms such as the “dot-probe
task”, produced the greatest overall effect for erotic stimuli (g = 0.66, 95%CI [0.41, 0.92]).
However, this review also found evidence of possible publication bias which might serve
to exaggerate this estimate.
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1.2. Gender Differences and the Mechanisms of the SCID

Gender differences in sexuality are an important topic for investigation. The general
view is that women have a lower sexual drive than men [24,25], and this might then be
reflected in the results found in cognitive tasks such as the emotional distraction task.
However, there has been some argument as to the direction that this might take depending
upon the mechanism of the SCID.

It has been suggested that the SCID results might arise due to the shocking nature of
such words or images in the same manner it has been shown that “taboo” words also are
slower to be named in a lexical decision task [26,27]. As women are less exposed to sexual
material [28,29], this predicts that the sexual images will cause a greater SCID in women.
Geer and Bellard [13] suggest that the SCID might arise due to a response bias to be careful
and not make mistakes when confronted with sexual material. They further suggest that
this bias may be stronger in women (though it is not clear why this may be so), so this
theory also predicts a greater SCID in women than men.

Finally, some (e.g., Imhoff et al. [18]) have proposed that the SCID occurs due to the
attention-grabbing properties of the sexual stimulus and that the more “motivational” the
person finds the image then the greater the SCID should be. If we can assume that men are
more sexually motivated than women (see above), this predicts that the SCID effect would
be greater in men than women.

These theories make contradictory predictions as to the size of the SCID effect in
men and women—unfortunately, the empirical data are equally contradictory. Geer and
Bellard [13] found that the SCID was greater for women than for men using the lexical
decision task and this was later replicated [14]. In her replication and extension of this work,
Conaglen [15] showed a similar greater effect for women, but only for those who reported
high levels of sexual desire. For people with an “average” level of sexual desire, Conaglen
did not find any gender differences in the SCID effect. This lack of gender difference
has also been reported by Kagerer et al. [21] and Strahler et al. [22] using the emotional
distractor task (see also Imhoff et al. [18]). When Conaglen examined people with low
sexual desire there appeared to be a greater effect for men than women.

We could find no report of a greater SCID for men in studies that used an emotional
distractor task (and sex vs. neutral pictures—see below). However, a recent study [30] used
a go-nogo task (where the person must respond quickly to most of the target stimuli but
withhold their response for other stimuli) where the target stimulus were superimposed
on an “irrelevant” image. This paradigm also produced a SCID-like result where greater
commission errors (responding to the target when the correct behavior was to not respond)
occurred when the targets were superimposed on sexual images as compared to neutral
images. Crucially, this SCID-like effect was greater for men than women.

Thus, this review suggests that the “obvious” greater effect of sexual images on men
than women postulated at the start of this article has little evidence to support it when the
“automatic” component of visual attention to the image is measured using the emotional
distractor task.

1.3. Male vs. Female Images

Perhaps more interesting than possible quantitative differences in sexual interest
between genders is the possibility of qualitative differences. In particular, it has been
proposed that heterosexual men show a strong response, including both cognitive and
genital responses, to images of women but not to images of men [31-33]—for a review see
Chivers [34]. However, the responses, again including both cognitive and genital reactions,
of heterosexual women are not category specific with women showing roughly equal
responses to images of both men and women [31,35].

Most studies using the emotional distraction task to examine gender differences
reviewed above have used erotic images that depicted both men and women (couples),
and/or only the gender that the participant stated they sexually preferred. Hence, a clear
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distinction of their responses to their preferred and to their non-preferred gender is not
possible from these studies.

There appears to be one exception to this. Wright and Adams [36,37] performed two
experiments that specifically addressed distraction from both preferred and non-preferred
gender images in both men and women (including both hetero- and homosexual men and
women). In their version of the emotional distraction task (Wright and Adams refer to this
as a “choice reaction time” task), the participant had to report on the location of a target
dot that was superimposed onto the image itself. Wright and Adams [36,37] claim that
“reaction times were longest with nude stimuli of the preferred gender for each group” (p.
145) with similar results but weaker when images of clothed people were used. However,
this statement does not provide a complete picture of the results. While heterosexual men
were slower to targets for their preferred gender (female) nude images (estimated d ~ 1.4),
the effect for heterosexual women was far smaller (estimated d ~ 0.2) and not statistically
different from zero. For the clothed images, women were faster (but not significantly so)
to targets for their preferred image. Hence, these data are more in-line with the idea that
heterosexual men show a category specific bias to their preferred gender, while those of
heterosexual women show little sign of category specificity to their preferred gender. It
should also be noted that Ronspies et al. [5] were not able to find any differences in the
distraction effect caused by male and female images between heterosexual and gay men
(though see Santtila et al. [6] for evidence for such as difference).

Other cognitive/behavioural measures have been used to examine this issue. Dawson
et al. [38] examined the pattern of eye-movements when two images, one of a male nude
and the other of a female nude, were presented. They found that the initial movement of
the eyes was towards the female images for heterosexual men, but that heterosexual women
were equally likely to move their eye to either image. Similar results were reported [39,40]
using a dot—probe task where movements of attention, rather than explicit eye-movement,
were examined. However, when overall time spent looking at each image was examined
both men and women viewed their preferred-sex images for a longer period. These results
were interpreted as suggesting that the early and automatic processing of these images
was category-specific for men but not for women, while later controlled processes were
category-specific for both genders. Viewing times have also been extensively used to
examine sexual interest. The results comparing viewing times to male and female images
has produced a more variable set of results. This may be because this method likely
involves both automatic processes and controlled processes. Nevertheless, Lalumiere
et al. [41] concluded after reviewing the available evidence that women’s responses were
far less categorical than those of men. Hence, these other cognitive /behavioural measures
also point to category-specific responses in men but not in women, especially when early
automatic processes are examined.

Reactions to sexually preferred vs. non-preferred gender images have also been
investigated using psychophysiological measures. The pupil typically dilates to arousing
images [42,43]. This has been used as a measure of sexual interest to images of men and
women [44]. A meta-analysis [45] of studies that have compared the response of the pupil to
image of men and women concluded that the evidence shows that heterosexual men show
greater pupil dilation to female stimuli, while gay men show greater responses to male
stimuli. Overall, the pupil responses of heterosexual women were approximately equal
to male and female stimuli. Finke et al. [46] examined both skin conductance responses
and changes in heart rate to male and female images that were presented for 2500 ms. Men
showed greater responses to female images than male images for both indices while the
response of women were similar to both sets of images. Sarlo and Buodo [47] examined
changes in blood pressure to videos (32 s) of male—female, male-male, and female—female
sexual activity. Men showed the largest response to female-female videos, while the
responses of women were not significantly different between any of the video categories
(though the trend appears to be a greater response to female—female videos). Safron
et al. [48] used fMRI to examine the responses in the ventral striatum, an area known
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to response to the erotic content of an image [49], to images of nude men and women.
Heterosexual men showed far greater ventral striatum responses to nude women than nude
men, while heterosexual women did not show any significant difference in their response
to these two categories of image. This brief review of these other psychophysiological
measures appears to support the notion of category-specific responses to female images in
heterosexual men, but non-category-specific responses in heterosexual women.

1.4. Aims and Hypothesis of the Present Studies

The first aim of the study was to confirm that sexual images produce a delay in process-
ing an accompanying target stimulus (Hypothesis 1). This was tested by comparing reaction
times when images of couples involved in sexual activity are distractors in comparison to
neutral (non-sexual) distractors. Given that the emotional distraction task hopes to assess
sexual interest, we were struck by the lack of any evidence for greater distraction due to sex-
ual images in men in comparison to women. The second aim of the study was to examine
this issue by comparing the amount of distraction produced by sexual images (of couples)
in men and women. We hypothesized that this would be greater in men (Hypothesis 2).
The third aim was to examine the amount of distraction caused by images of the per-
son’s self-reported preferred sex. Following the findings of Wright and Adams [36], we
predicted that men (or at least gynephilic (heterosexual) men) would should a greater
distraction effect for female images than male images (Hypothesis 3). Given the findings
that androphilic (heterosexual) women appear to show little category-specific responses
in early attentional processes (see [38—40]), we expected to find distraction effects for both
male and female distractor images with this distraction effect being of equal magnitude
(Hypothesis 4).

Finally, we aimed to report on the reliability of these effects. Effects based on tasks
where the manipulated stimuli are irrelevant to the response, especially where these
involved a difference between two reaction times, often have poor reliability as indexed by
the consistency of individual differences [50-52]. However, few studies using the emotional
distraction task in the field of sexual interest have reported on this. Gress et al. [7] report
high reliability in their study of sexual offenders (and controls), but further inspection
shows that these reliability calculations were based on simple RTs to each of the stimuli
(e.g., neutral images, male images, female images) rather than the difference between
the conditions. Hence, this index of reliability only shows that people’s overall speed of
processing is quite reliable, not the index of sexual attraction (unfortunately, this issue also
applies to their main analysis comparing the groups - they show group differences in the
overall speed of responding but do not report on the magnitude of the distraction effect for
these stimuli). The only previous study to present the reliability of the distraction effect is
that of Ronspies et al. [5], where the reliability index was poor (« = 0.23).

2. Experiment 1
2.1. Methods
Participants

In total, 43 (22 women and 21 men) young adult participants (mean age = 21.5, SD = 2.9,
range 18-31) were recruited via advertisement around the School of Psychology, Cardiff
University. They were given payment (GBP 10) for their completion of the tasks reported
here and some pilot work involving other tasks not reported here.

Each participant was given a preliminary information sheet and a sheet that displayed
all the images being used in the tasks. Informed consent was then obtained, with the right
to withdraw from the study at any time. Ethical approval was obtained for all parts of
the study from the Ethics Committee of the School of Psychology, Cardiff University. The
data that support the findings of this study are openly available in Mendeley Data, V1, doi:
10.17632 /xkbp2y6dg?2.1.
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2.2. Materials

Emotional Distraction Task. Stimuli were chosen from established image databases:
the International Affective Picture System (IAPS; [53]) and the Nencki Affective Picture
System (NAPS—erotic; [54]) (see Appendix A for details of the images). Of these, 10 were
of heterosexual couples engaged in sexual activity, 10 were of women nude or partially
dressed but not sexually active, 10 were of men nude or partially dressed but not sexually
active or aroused, 10 contained people (neutral faces, people working or shopping, etc.),
and 10 were of objects (clocks, boats, garden, etc.). These images were rated for sexual
attractiveness in a separate, but similar demographic, sample (N = 19: 8 men, 11 women:
mean age = 18-30 years) to those who completed the main experiment. For these ratings,
each image was presented briefly (500 ms) and the participant was then prompted to
answer the question “How sexually attractive did you find this image?” on a scale of 1
to 7 (where 1 was anchored with “not at all” and 7 with “extremely attractive”. Each
image was presented twice with the order of the images randomized. The rating of the
erotic couples images did not differ significantly between men and women (3.94 vs. 3.74;
t(17) = 0.58, p = 0.29, g = 0.13). The female images were rated more highly by men than
women (4.95 vs. 2.98; £(17) = 2.71, p = 0.007, g = 1.21), whilst the male images were rating
more highly by women than men (2.88 vs. 1.14; #(17) = 4.21, p < 0.001, g = 1.87). Nearly
all participants gave a rating of “1” for all the people and object images. Hence, the erotic
couples stimuli had similar rating of sexual attractiveness for men and women.

The images were all converted to grayscale to avoid colour being a major cue (as the
sexual images all contained more flesh tones than the neutral images) and were adjusted
for brightness and contrast to the same overall value for each image.

A typical trial is depicted in Figure 1. Each trial commenced with a blank screen for
1000 ms, followed by the distractor image (15 cm by 11 cm, or 15 deg by 11 deg as the
viewing distance was 57 cm) and the targets. The targets appeared 12.5 cm either side of
the fixation point and were 2 cm long (0.5 mm wide). The distractor and targets remained
on the screen until the participant responded. Participants were required to press the “A”
key on the keyboard if the lines were of the same orientation and the “L” key if they were
of different orientations.

In the main block of trials, each distractor was presented three times with the choice
of targets being randomly chosen for each trial. There were 150 trials in total. Prior to
this main block of trials, the participants completed a practice set of 20 trials that used
“neutral” images from the IAPs that were not used in the main trail block. For these trials,
participants were given feedback relating to whether their response was correct and their
reaction time. The experiment was controlled via the Psychopy software.

Kinsey Scale. Sexual attraction was evaluated by a Kinsey scale [55] with seven
options. Option 0 was labelled as “Exclusively attracted to the other gender”, option 3 was
labelled as “Equally attracted to both genders”, and option 6 was labelled as “Exclusively
attracted to the same gender”. The seventh option was an “X” and was labelled “non-sexual
or other”.

2.3. Procedure

Participants received an information sheet providing a brief description of the study,
this forewarned participants that they would be exposed to sexual stimuli. Preliminary
consent was then obtained for them to a preview of all the stimuli to be used. This was
achieved via a single sheet with all the images in “thumbnail” form. If participants were
happy to proceed, they signed the consent form and then completed a demographic ques-
tionnaire. It was explained that their data would be held anonymously, and participants
were asked if they had any questions before starting the study.

Participants sat in front of the computer screen with their eyes approximately 57 cm
from the screen. An instruction slide explained the nature of the task and that they should
ignore the distractor images at the centre of the screen. They completed the emotional
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distraction task and then the Kinsey scale. Participants were thanked for their time, received
a debrief sheet about the purpose of the study, and credits or payment were awarded.

2.4. Data Analysis

For the emotional distraction task, a mean RT was calculated for trials on which the
targets were correctly classified in the range of 250-1500 ms. Error rates were also recorded.
Mean reaction times and percentage of errors were calculated and inspected for outliers.
No participants were removed due to excessive errors (>25%). The RT data were then
inspected for outliers (>3 SD from mean), but none were found. The final data set consisted
of 43 participants (21 male, 22 female). The analysis below is on this sample, however, the
analyses were also repeated after the removal of five participants (two male, three female)
who reported Kinsey scores of 2 or greater. The same pattern of results and significance
was found and so only the former analysis is presented.

The reaction times were inspected for normality of distribution and were deemed to
be close to a normal distribution with all conditions showing low levels of skew (<1.0).
Kolmogorov-Smirnov tests did not indicate deviation from a normal distribution (all
ps > 0.20). The error data showed a skewed distribution so the data were transformed by
the function /(1 + X) for statistical analysis.

2.5. Results

Figure 2A illustrates the RTs in each condition for each gender. A two-way mixed
ANOVA with a within-participants factor of distractor image (neutral—people, neutral—
not people, female, male, couple) and a between participants factor of gender (men, women)
was conducted. Mauchly’s test indicated that the assumption of sphericity was not violated
(x*(9) = 15.94, p = 0.07). There was a main effect of gender, F(1, 41) = 8.30, p = 0.006,
17p2 = 0.17, with men showing slower RTs than women. There was a main effect of distractor
image type, F(4, 164) = 16.00, p < 0.001, 17p2 = 0.28. The interaction term between gender
and distractor type was not significant, F(4, 164) = 2.29, p = 0.06, 175> = 0.05.

The main effect of distractor type was further examined. First, the two neutral dis-
tractors were compared and no significant difference was found, #(42) = 0.85, p = 0.40, so
data from these two conditions were combined. We next calculated sex-distraction effects
by subtracting RTs from the combined neutral condition from each of the other distractor
types. These are illustrated in Figure 2B.

Hypothesis 1 (that erotic couple stimuli would produce a distraction effect (or SCID))
was tested by a one-sample t-test. This effect was significant with a large effect size, 39.4 ms
1(42) = 6.24, p < 0.001, d = 0.95, 95%CI [0.59, 1.31]. Similar tests showed that both the female
and male distractors also produced significant distraction (female: 24.1 ms, #(43) = 4.17,
p <0.001, d = 0.64, 95%CI [0.30, 0.96]; male: 22.2 ms, #(43) = 3.98, p < 0.001, d = 0.61, 95%ClI
[0.28, 0.93]) showing that any sexual content showed significant slowing of RTs.

Our main hypothesis (Hypothesis 2), of gender differences in the magnitude of SCID,
was explored by comparing the magnitude of the distraction effects between men and
women (see Figure 2B,C). The distraction effect for the erotic couples stimuli was greater
for men than for women (53.3 vs. 26.1 ms; A27.2 ms, t(41) =2.25, p = 0.02, g = 0.67, 95%CI
[0.07, 1.28]). Interestingly, the magnitude of the effect when expressed in terms of effect size
(Cohen’s d) was similar for both genders (men = 1.03, 95% CI [0.49, 1.56], women = 1.14
95% CI[0.59, 1.67]. Inspection of Figure 2C shows that this arose as the increased magnitude
of the overall SCID effect in men was accompanied by an increase in the variance. Such a
result is commensurate with the distribution being “stretched out” towards greater effects
in men compared to women. Such a stretching effect serves to increase the mean effect with
a linear increase in the standard deviation [56]. Thus, while the mean increases, the effect
size is not altered by this change.
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Figure 2. Results from Experiment 1. The left panel (A) shows the RTs for each condition. The
right panel (B) shows the distraction effect. Error bars represent +1 standard error of the mean.
(C) Frequency histograms of the distraction effect (SCID) as a function of gender.

Hypothesis 3 (that men would show greater distraction for female than male dis-
tractors) was tested by comparing the distraction effects caused by the male and female
distractors in men. These did not differ significantly (25.3 vs. 24.3 ms, A0.9 ms, £(20) = 0.10,
p =092, ¢ =0.02, 95% CI [-0.41, 0.45]). Hypothesis 4 (that women would show equal
distraction for female than male distractors) was similarly tested. No significant difference
in the amount of distraction was found (22.9 vs. 20.2 ms, A2.7 ms, #(21) = 0.37, p = 0.71,
g =0.08,95% CI[—-0.34, 0.50]).

To calculate the reliability of the sex distraction effects separate indices were calculated
for the odd number and even numbered trials (split-half reliability). The resulting corre-
lations were then corrected by the Spearman-Brown prophecy formula for loss of trials.
Table 1 shows that all the indices of reliability were poor.

Table 1. Reliability indices from both experiments.

Experiment 1 Experiment 2
Couple Male Female Male Female
Distractor
All 0.36 0.11 —0.05 0.27 0.49
Men 0.64 0.26 —0.33 0.40 0.57

Women —0.29 0.07 0.28 0.07 0.27
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For the error data, a two-way mixed ANOVA showed no main effect of gender,
F(1,41)=0.46,p =0.50, 17p2 = 0.01, no main effect of image type, F(3, 123) = 0.71, p = 0.55,
17p2 = 0.02, nor any interaction, F(3, 123) = 1.15, p = 0.33, 17p2 =0.03.

2.6. Summary and Discussion

The experiment shows the expected and well-established finding that sexual stimuli
produce an interference effect in processing other stimuli (or SCID) which confirmed
Hypothesis 1. In this case, the effect size was “large” (Cohen’s d ~ 1) for the erotic
couples stimuli, and of medium size for the male and female distractors (Cohen’s d ~ 0.6).
However, despite the large effects found, the reliability of the task as indexed via individual
differences was poor. Importantly, this SCID effect when using image of erotic couples was
greater in men than it was in women, supporting our second hypothesis. We shall return to
this point in the general discussion.

Our third hypothesis was that men would produce a greater SCID when viewing
images of females than those of males. This was not supported—both male and female
images produced SCIDs of approximately equal magnitudes. Our fourth hypothesis was
that women would have SCIDs to both male and female images and that they would be of
approximately equal magnitudes. The data support this. However, we had hoped that we
could contrast this lack of a category specific interference effect (a “null” finding) in women
against the expected category specific effect in men to demonstrate a gender difference.
Given that men did not show this expected effect, we were not able to demonstrate such
gender differences.

3. Experiment 2

Before concluding that the emotional distraction task does not reveal any category
specific responses in men or women, we attempted to repeat this part of the study with
some improvements to the methodology. First, others have shown that the effects of sexual
stimuli on the emotional distraction task are subject to habituation effects such that the
effect decreases as the task progresses [6,20]. To try and counter such an effect, we decided
to: (1) decrease the number of trials overall and (2) decrease the proportion of sexual
to neutral stimuli presented so that sexual stimuli would be presented less frequently.
In Experiment 1, “sexual” stimuli trials (90) were more prevalent than neutral stimuli
trials (60). As the aim of Experiment 2 was only to compare male and female images,
only these two categories of sexual image were used. We also increased the number of
neutral stimuli used. The task in Experiment 2 contained 80 trials with neutral content
and 40 trials with sexual content. Hence, sexual stimuli were now present in only 1 of
every 3 trials (on average). It is important to note that the frequency of male and female
distractors (the critical comparison) was the same. We further note that others [57] have
shown that emotional distractors that are presented rarely are more potent that those that
are presented frequently.

In Experiment 1, the distraction and target stimuli were presented until the person
made a response. It is possible that participants might make an eye movement towards
one of the two target stimuli. In order to eliminate possible eye movements, the stimuli in
Experiment 2 were presented briefly (150 ms), which is below the time for the initiation of
saccades [58] and has been successfully used in previous studies of the sexual distraction
effect [20].

Finally, the sample size in Experiment 1 was relatively small. To provide a more
sensitive test of the hypotheses the sample was increased. We powered the study to be able
to detect a difference in the magnitude of distraction effects between men and women with
a medium effect size (d = 0.50) and standard alpha (0.05, one-tailed) and power (0.80). This
required 50 people per gender group. We only included participants who reported their
sexual interests are heterosexual or mainly heterosexual (Kinsey score of 0 or 1).
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3.1. Methods

Most of the methods were similar to Experiment 1 and so this section only highlights
the differences. In total, 131 (58 women and 71 men, 2 gender data missing) young adult
participants (mean age = 21.5 years, SD = 2.7, range 18-25) commenced the study. All
women and most men were recruited through the Cardiff University School of Psychol-
ogy via the Experimental Management System (EMS) and were given course credit for
their participation. However, due to an insufficient number of male volunteers, further
men were recruited by word of mouth among other University students. These partici-
pants were given a cash reward. Ethical approval was obtained for all parts of the study
from the Ethics Committee of the School of Psychology, Cardiff University. The data
that support the findings of this study are openly available in Mendeley Data, V1, doi:
10.17632/xkbp2y6dg2.1.

All images were selected from the IAPS and consisted of five images of males, five of
females, and 20 neutral images (see Appendix A). As in Experiment 1, the sexual images
were of naked and partially dressed individuals but not engaged in sexual activity or
aroused. The male and female images were matched in terms of the pose of the individuals.

Each trial (see Figure 1) consisted of a fixation slide for 500 ms before the target stimuli
(two lines) and distractor (image) appeared simultaneously for 150 ms. The fixation slide
comprised of a rectangular box (the same size as the upcoming image) with a fixation point
at the center. Overall, there were 120 test trials (80 neutral distractors, 20 male distractors,
20 female distractors) with each distractor appearing on four trials (once with each of all the
four possible target configurations). These trials were presented in a random order, which
was different for each participant. Before this main block of trials, participants completed
12 practice trials using neutral images that were not used in the main block of trials. The
task was run through DirectRT(v2012).

Data were processed as for Experiment 1. Data for five participants were excluded due
to missing data or corrupted files, and 12 participants were removed due to excessive errors
(>25%). Data for seven participants were removed due to Kinsey ratings greater than one.
The final data set consisted of 107 participants (61 male, 46 female) for analysis. The reaction
times were inspected for normality of distribution and were deemed to be close to a normal
distribution with all conditions showing low levels of skew (<1.0). Kolmogorov-Smirnov
tests did not indicate deviation from a normal distribution (all ps > 0.20). The error data
showed a skewed distribution so the data were transformed by the function /(1 + X) for
statistical analysis.

3.2. Results

Figure 3A illustrates the results. A two-way mixed ANOVA on the RT data with
a within-participants factor of distractor image (neutral, female, male) and between-
participants factor of gender (men, women) was conducted. Mauchly’s test indicated
that the assumption of sphericity was not violated (x?(2) = 2.89, p = 0.24). There was no
main effect of gender, F(1, 105) = 0.48, p = 0.49, 17p2 = 0.01. There was a main effect of
image type, F(2, 210) = 26.30, p < 0.001, 77p2 = 0.20, which was moderated by an interaction
with gender, F(2, 210) = 5.72, p = 0.004, 17p> = 0.05. The interaction was investigated by
calculating the distraction effect (the difference in RTs in comparison to the neutral trials)
for the male and female images separately and examined for each gender in turn (see
Figure 3B).
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Figure 3. Results from Experiment 2. The left panel (A) shows the RTs for each condition. The right
panel (B) shows the distraction effect. Error bars represent £1 standard error of the mean.

For men, the distraction effect for the female images was significant (A52.1 ms,
t(60) =5.91; p < 0.001; d = 0.76, 95% CI [0.47, 1.04]), as was that for male distractors
(A25.3 ms, t(60) = 3.81; p < 0.001; d = 0.49, 95% CI [0.22, 0.75]). The distraction effect for
the female images was significantly larger than for the male images (A26.8 ms, £(60) = 3.79;
p <0.001, d = 0.49, 95% CI [0.22, 0.75]).

For women, the distraction effect for both the female images (A25.9 ms, £(45) = 3.88;
p <0.001; d = 0.57, 95% CI [0.26, 0.88]) and male images (A36.6 ms, #(45) = 4.52; p < 0.001;
d =0.67,95% CI [0.34, 0.98]) was significant. However, the distraction effect did not differ
for the male and female images (A10.6 ms, #(45) = 16; p = 0.30, d = 0.16, 95% CI [—0.14, 0.45]).

Reliability of the emotional distraction task was calculated via the distraction effects
produced when the data were split into “odd and even” trials. The resulting correlation
was then corrected for the loss of trials due to splitting by the Spearman Brown prophecy.
The reliability of all the indices was poor (see Table 1).

For the error data, a two-way mixed ANOVA showed no main effect of gender,
F(1,105)=2.24,p =0.07, 17p2 = 0.03, no main effect of image type, F(2,210) =1.42, p = 0.24,
11p> = 0.01, nor any interaction, F(2, 210) = 0.25, p = 0.78 17p* = 0.002.

3.3. Summary and Discussion

As expected, both male and female distractors produced a distraction effect (medium
to large effect sizes) confirming the SCID effect. However, this effect was clearly larger to
female distractors than to male distractors in men but equal in women. Hence, Hypotheses
3 and 4 were confirmed. Despite these strong group effects and differences, the reliability
of the indices was poor.

4. General Discussion

Across the two studies, we were able to show consistent distraction effects due to
sexual stimuli in both men and women. These findings simply add to the large body of
data indicating that sexual stimuli are processed differently from non-sexual stimuli.
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4.1. Sexual Content Induced Delay

A plethora of studies have shown that men are more sexually motivated than women [10,24]
and more interested in sexual material [28]. It has been argued that sexual content is used
to promote and advertise product, with men as the major target [59,60]. As such, we
might expect to see greater effects of sexual stimuli in men. Experiment 1 provides, to our
knowledge, the first clear evidence for this effect (though see Wiemer et al. [30] for a similar
result using a go—no-go task). It is of interest to speculate as to why previous studies have
failed to demonstrate this result. Geer and Bellard [13] showed a clear gender effect but
in the opposite direction. Their study involved the processing of letter strings to decide if
they were real words. Hence, this task differs in several ways from the present result. First,
there is a clear difference in the nature of the stimuli—words vs. pictures. Houwer and
Hermans [61] show that pictures are classified in terms of affect in less time than pictures,
and that pictures interfere with words whereas words do not interfere with pictures. They
suggest, therefore, that pictures have “privileged access to affective information” (p. 9).
Pictures, in comparison to words, also appear to give greater responses in parts of the brain
thought to underpin affective processing [62], and sometimes, only pictures and not words
can produce these effects [63]. Second, in the task of Geer and Bellard, the person had to
specifically process the sexual “word” to decide if it was a word or not, whereas in the
present study, the person was motivated to avoid processing the sexual stimulus. In other
words, the distractor was “task-relevant” for Geer and Bellard, but “task-irrelevant” in the
present study. Thus, there is a clear difference in attention to the distractor between the two
conditions. The role of attention to the distractor stimulus has rarely been explored [64], and
in this study, we wished to isolate the “automatic” distraction effect of sexual images when
the person was not paying any deliberate attention to the distractor. Clearly, there is much
for future studies to examine before the role of gender on the SCID is fully understood.

The postulated difference in the magnitude of the SCID effect between genders was
based on the premise that men are more sexually motivated than women. Hence, it would
be expected that the SCID effect would be positively associated with measures of sexual
motivation. Unfortunately, such measures were not taken in the present study. However,
several such measures were taken in the studies of Imhoff et al. [18]. While the results
across the measures were generally non-significant, there appeared to be a reliable effect of
the Sexual Excitation Scale (SES; [65]), whereby greater SES scores was related to greater
SCID effects (and men show greater scores than women on this scale [66]). We note that
this same scale was not related to the SCID effect in the study of Carvalho et al. [67]. The
study of Kagerer et al. [21] also included measures of sexual interest/desire/motivation.
Again, the results were mainly non-significant, but there was a positive correlation between
the magnitude of the SCID effect and scores on the Sexual Sensation Seeking Scale [68],
which was significant for women. However, Kagerer et al. did not find any significant
gender differences in the magnitude of SCID. We recommend that such measures be taken
in future studies to see if any effects of gender on attention/distraction from sexual images
is underpinned by differences in sexual motivation.

4.2. Female vs. Male Images

The third aim was to examine if the SCID effect elicited by male and female sexual im-
ages in men and women would reflect earlier findings using different tasks that gynephilic
men would show category specific distraction (i.e., greater distraction from female than
male images) while androphilic women would show a non-category specific distraction
to both male and female images. The studies produced somewhat contradictory results.
No such evidence was found in Experiment 1, whereas evidence for these hypotheses was
shown in Experiment 2. The reason for the difference in results between the two studies is
unclear but may well relate to the “improvements” we introduced for Experiment 2. In
particular, we reduced the frequency of sexual distractors in the study in the hope to mini-
mize habituation effects which might serve to reduce or eliminate distraction effects [20].
Further, it has been shown that rare distractors produce greater distraction effects than
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frequent distractors [57,69], which may lead to a more sensitive test of the hypotheses. We
recommend that future studies carefully consider these factors when designing such tasks.

Another possibility for the different results between Experiments 1 and 2 is the differ-
ence in the duration of the distractor image. Reducing the duration of the distractor image
in Experiment 2 may have allowed an easier disengagement from the distractor image in
relationship to Experiment 1 allowed for individual differences to emerge. The role of dis-
tractor image duration in such an experiment does not appear to have been systematically
explored, and therefore, it is unknown if this difference has important consequences for the
pattern of results produced.

The results add to the burgeoning literature showing differences in the category-
specificity of men and heterosexual women'’s sexual responses [31-35,38-40,70] and extend
these findings to a task in which the sexual image is task-irrelevant, suggesting that these
categorical (or not) responses occur automatically. However, we note recent evidence
that this lack of category-specificity is not absolute and there are influences related to the
attractiveness of the image [71]. Again, future studies of distraction effects (including SCID)
need to consider such issues in their design.

4.3. Nature of the Sexual Stimuli

The present studies chose to use images that were of a sexual and/or alluring nature
but did not depict more explicit sexual features such as aroused genitals. Alluring images
(as opposed to more frankly sexual images) have been used in most of the previous research
examining cognitive processes of images [5,7,17,18,20,21,32,33,35-37,39,40,70] and therefore
have a strong pedigree as being able to examine gender differences in the processing of
sexual content. However, it is possible that the gender differences reported in the present
study may be altered by increasing the explicitness of the images. Spape et al. [72] examined
genital responses to image that could either show non-prepotent sexual images (e.g., images
of a flaccid penis, images of a pubic triangle) or prepotent sexual stimuli (e.g., images of an
erect penis, images of an engorged vulva). They found that responses to the non-prepotent
images showed category specificity for heterosexual men, but were not category specific
for heterosexual women, replicated previous reports [31]. However, both the women and
the men showed category specific responses for the prepotent stimuli. This study used
trials that were “long” (90 s consisting of the presentation of 15 images for 6 s each) and
would clearly involve controlled processes. It would therefore be of interest to see if such
prepotent images would also produce a category-specific response in paradigms that aim
to examine early automatic processes such as that of the present studies.

A second issue is whether the stimuli used in the present study (and the many others
noted earlier) have the same hedonic value for both men and women. For example, if men
found the erotic images more attractive than women did, this might account for the greater
distraction effect of these images for men. We examined this by getting ratings of the sexual
attractiveness of the images. Men and women did not differ on these explicit reports of the
attractiveness of the erotic images. Together these results suggest that the explicit rating of
the attractiveness of these (particular) images is similar for men and women, but at some
implicit level (in this case the ability of the image to demand processing resources) there
are gender differences in the processing of these images.

4.4. Reliability and Clinical Use

While we were able to demonstrate group differences, often with large effect sizes,
the sexual emotional distraction measure produced low (and quite inconsistent) levels
of reliability. It should be noted that reliability (as calculated by indices such as the
split-half reliability) is not an inherent feature of the task itself but relates to both the
measurement error and the between subjects’ variance. A task that shows strong effects
across all participants is likely to have low reliability simply because it produces similar
effects across all participants and therefore has little between subjects variance [51]. As
a simple illustration of this, of the 43 participants in Experiment 1, 38 were slower to the
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couples distractor and only 5 were faster, producing a large effect size (d = 0.95); however,
the reliability of this effect was poor (r = 0.36). The poor reliability of such a test can be
interpreted as the scores on the test not consistently rank-ordering the participants. Hence,
tests with low reliability are poor at measuring individual differences.

One of the reasons for the development of such task as the sexual emotional distraction
task is to be able to examine people’s sexual preferences, and in particular those that they
may be unwilling to explicitly report such as a sexual attraction to children or coercive sex
(see [4,6,7,73]). Unfortunately, this is a situation in which poor reliability renders such an
endeavour pointless. However, it seems likely that if group or individual differences are
sufficiently large, then the sexual emotional distraction effect would be more reliable (as
the between group variance is increased).

From this discussion, issues of low reliability pose a problem to the use of the distrac-
tion task in both experimental and clinical (individual differences) work. Efforts to fully
understand the sources of this low reliability and what might be done to improve the task
to reduce this problem are needed. In the meantime, we suggest that researchers in this
field always report on the reliability of their measures so that readers understand these
limitations (see Parsons et al. [52] for this argument in full).

4.5. Limitations and Future Directions

The major limitation of these experiments is in the poor reliability of the emotional
distraction task discussed above. The second limitation is the population tested, which
were university students in the UK, and as such tend to be young (18-25), white, and well
educated. Clearly, there are likely to be changes in sexuality throughout one’s lifetime.
One of the advantages of the emotional distractor task is that the task to be performed (in
this case the comparison of two lines) is simple and non-verbal, allowing the testing of
children or animals on similar tasks (though, of course, there are ethical issues relating
to the use of sexual stimuli). It also seems possible that these early automatic processes
may be influenced by such factors as culture, education, exposure to sexual stimuli, etc.
Another limitation is the strong effect of gender noted in Experiment 1, with men being
considerably slower in all conditions compared to women, including the neutral conditions.
This gender difference did not occur in Experiment 2. We have no explanation as to why
this gender difference arose and suspect that this was a mere random event. Nevertheless,
this difference in baseline performance lowers our confidence that the greater distraction
effects of the erotic stimuli for men were solely due to the erotic nature of these distractors.
For instance, it is possible that the greater distraction effect of the couples stimulus on men
might be due to the overall slower responses. However, we confirmed that this greater effect
for men when still present and statistically significant when a ratio (RT¢ouples/ RTneutral)
index was used rather than a difference score. Such a ratio score takes account for the
overall effects of slower RTs.

Another possible weakness is that we presented a subset of the stimuli in “thumbnail”
form as part of the consenting procedure to make sure that participants were aware of
the nature of the images to be shown. It is possible that this might have induced indi-
vidual differences as participants were allowed to view these images for as long as they
wished. Future studies might want to consider either omitting this stage (if thought to be
ethical) or to use images that were similar but not the actual images used in the main data
collection trials.

Finally, while the present data show gender differences in that men showed greater
sexual distraction effects, other studies have shown the opposite effect (Geer and Bel-
lard [13]—see discussion above). Further work is needed to replicate these studies and to
work out why the two tasks/studies have opposite effects.

5. Conclusions

The study demonstrates greater sexual distraction effects in men than women in a
simple perceptual decision task. Furthermore, the distraction effects for men were shown
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to be category-specific (with a greater distraction from images of females), whereas those
of women appeared to be category-non-specific.
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Appendix A

Images used in Experiment 1.

Neutral—no people: IAPS 5390, 5731, 7003, 7026, 7035, 7038, 7039, 7041, 7140, 7190.

Neutral—people: IAPS 2036, 12190, 2191, 2210, 2214, 2383, 2393, 2741, 2850, 2870.

Couples: IAPS 4647, 4658, 4659, 4668, 4669, 4680, 4692, 4693, 4695, 4800

Female: IAPS 4002, 4003, 4006, 4007, 4071, 4085, 4085. NAPS Female-002, Female_018,
Female_021.

Male: TAPS 4470, 4490, 4505, 4510, 4525, 4542, 4572. NAPS Male_016, Male_022,
Male_024

Images used in Experiment 2.

Neutral: IAPS 1121, 1340, 1350, 1410, 1463, 1505, 1601, 1616, 2026, 2036, 2384, 2487,
2575, 2791, 2980, 5410, 5455, 5500, 5520, 5661

Female: IAPS 4141, 4142, 4210, 4232, 4240

Male: IAPS 4460, 4500, 4534, 4550, 4561.
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